Photochemical cross-linking of yeast tRNA(Phe) containing 8-azidoadenosine at positions 73 and 76 to the Escherichia coli ribosome.
The 3'-terminal -A-C-C-A sequence of yeast tRNA(Phe) has been modified by replacing either adenosine-73 or adenosine-76 with the photoreactive analogue 8-azidoadenosine (8N3A). The incorporation of 8N3A into tRNA(Phe) was accomplished by ligation of 8-azidoadenosine 3',5'-bisphosphate to the 3' end of tRNA molecules which were shortened by either one or four nucleotides. Replacement of the 3'-terminal A76 with 8N3A completely blocked aminoacylation of the tRNA. In contrast, the replacement of A73 with 8N3A has virtually no effect on the aminoacylation of tRNA(Phe). Neither substitution hindered binding of the modified tRNAs to Escherichia coli ribosomes in the presence of poly(U). Photoreactive tRNA derivatives bound noncovalently to the ribosomal P site were cross-linked to the 50S subunit upon irradiation at 300 nm. Nonaminoacylated tRNA(Phe) containing 8N3A at either position 73 or position 76 cross-linked exclusively to protein L27. When N-acetylphenylalanyl-tRNA(Phe) containing 8N3A at position 73 was bound to the P site and irradiated, 23S rRNA was the main ribosomal component labeled, while smaller amounts of the tRNA were cross-linked to proteins L27 and L2. Differences in the labeling pattern of nonaminoacylated and aminoacylated tRNA(Phe) containing 8N3A in position 73 suggest that the aminoacyl moiety may play an important role in the proper positioning of the 3' end of tRNA in the ribosomal P site. More generally, the results demonstrate the utility of 8N3A-substituted tRNA probes for the specific labeling of ribosomal components at the peptidyltransferase center.